2000235376 A 



1/1 i; 




(11) Publication number 



2000235376 A 



Qen»rat»d Decunwnt 



PATENT ABSTRACTS OF JAPAN 



(2 1 ) Application number 1 1 257555 

(22) Application date: 10.09.99 



(51 ) Intl. CI.: G09G 3/36 G02F 1 /1 33 G02F 1 /1 345 G09Q 3/20 



(30) Priority: 


16.12.98 JP 10357970 


(71) Applicant SHARP CORP 


(43) Date of application publication: 


29.08.00 


(72) Inventor ORISAKA YUKIHISA 


(84) Designated contracting states: 




OGAWA YOSHINORI 








(74) Representative: 1 



(54) DISPLAY DRIVE DEVICE. ITS 
MANUFACTURE AND UQUID CRYSTAL 
MODULE USING THE DEVICE 
(57) Abstract 

PROBLEM TO BE SOLVED: To manufacture a 
display drive device capable of fetching a start 
pulse signal at an accurate timing and to provide 
a liquid crystal module using the device. 

SOLUTION: Gate drivers GD1.GD2 GDm are 

respectively packaged on TCPgd1.gd2 gdm. 

and then package on a printed circuit board 3. 
By this packaging, an input/output terminal CL2 
of a gate driver group 2 end part side of the 
driver GDm, an input terminal RL2 and power 
supply terminals VD02.VCC2 and GND2 are 
connected to a controller 4 and a clock signal 
CLG, a selection signal and a power voltage are 
transmitted in the direction from the driver GDm 
to the driver GDI. On the other hand, an 
input/output terminal SP1 of the group 2 end 
part side of the driver GDI is connected to the 
controller 4 by the wiring on the board 3 and a 
start pulse signal SPG is transmitted in the 
direction from the driver GDI to the driver 
GDm. 
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y- h K^-f ^<GD 1 -00 2 G 

DmSrmmTCP g d 1 • g d 2 g dm\z.n 

y— h K^-r/^GDmOy— h K7-Y^<l¥2*^<5li)COA 
tB;^iffi-?CL2. A;^«-7-RL2. ^^J;0^ffl«^^VD 
D2 ' VCC2 • GND2^3:/ Hd— 7 4(C^ltL-. 

h K^'f^^GDmTS^ib'/— h K^-Y^^GD 1 <75:^ 
|S]-^{Ki5$-frSo H K7^/^GD 1 coy- N 

K7'l'^<»2*»iJi7>Attl;'3«i^S P 1 > hfilS 

/■;/u;^it-§-S Pc h K7^/<GD 1 ii-h^— h K 

7 / <G D m<7X>'j|«)JC'fEl® $ -tir-S. 
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(2) #r*3 2 0 0 0 - 2 3 5 3 7 6 

1 2 

t]ii^i-\z.^\.xwmm^^fdm.(om)m^m=i- [i**ii7i ±Mmmm^m^\^. ^tvm, -hie 

lEi? P y ii'ffl-i-.b ;4SS®^1^$ nfcm'75±l&IEi)]ffl^ 8 1 mM(D 2 o(0±faA;^fIiJT ■J' - y - K4g 

•t'nco±|fiA;^iSS-7-ioJ:t/±fEai;^iS-?-;65KttP>ix6i: wSd^^rffMU. JifEx-^'c^ftS^lfiifci^fUTai^S 

^ro^tim<^i:IEA^ffiT-{cA;^^< 7 r ^^^tt h ^VTy< -y >5r- v^{cov ^-C(±te^@M4ry^i- J; 9 1^:^ ^ 

t)^^fcT-'$'i:t<o^^mti-r^y'-:^mm^^^h [ooou 

[c^u ±isx-^ffliHi8S07'-^A;^«^i:x-i5'm i§m<omti>m^6'^m] y^wMix wm^^Tm^^ 

c7XEj)S:^iS](cM L-cftm i: ^£^±mmm^i^ [0002] 

tt-5i:i:tf^, ±fSx-i5'A;^*iSi^tcA;^)/^y7ri65^ -f^o PHOTFT-LCD^v'^-yus 0 ili. 

[f«*«5] ±|BA;^/^>7r*3j;t/±KI±J^/<.y7r 5 0. = v 5 i 0. ii^xmmmfm^^^ 

;t;5SnIfili;;cAai;^^<->7T-Cfc^Z,t^i^1S!tt1-?.l«* [000 3] h K:7'1'^^S¥5 3 0(i, ^Sa^B/^t>/^5 

ri4 |-tLiittco«^ffliEilj^m> 5 ooy- h^<;^7'i' v€r«i-S#ffi;^»(^L S i ^ 

[Sfi}*4'i6 1 iisE^i?- K/</U;^(f-^(75±KAai;^/<5/ yy-efoSmliacoy- K Yv^^^G l • G 2 Gm 

7ri: \t^'7uy^\%^m.Am)^<yyrt\i.. A 75>b4'5, "f^y- h Kv-f^^fi. LS I ^^rc^^AtU 
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[0004] y — ^ Ky-I' ^<S¥ 5 4 0 (i. 5 

5 owy-^^^^^^-r v^iraJj1--5#m;^m(^L s i ^ 

S/7°-C-fc5n<®C0y— ;^ K7-Y^<S 1 • S 2 — • S n 
•[0005] I^^B^^^vw 5 5 0 (iEl 1 9 (CTjcf J: 5 'i:^ 

fflnss-c^^tuSo wm\^:^i^o\^^ m^^^^f^^^ 

M^^W^^-f^TFT (Thin Film Transistor : W^V 
[0006] T FTCDV— h^lClEliffidSPlWP^nS 

[0 0 0 7] r(75j;9t-s *#jXi^/cV^mffiSry-^m 

[0 0 0 8] 3VhD— ySiOft. (x}^;^}^'^^ 
5 3 o-C'<75^g/'^^i^^cois^<t y— ^ Ky-f ^"^S^S 4 0 

G fj:t'<Dy— h Vy4''<^5 3 om<D9^ 5 :y^\t^r 

D /^i:^(Dy-x<. Ky-r/^5 4 Qm(D9^ 5 
t'^rtft^^-So fS^BiIfi(imifil!fS5 2 0ll, ^i^gnm^i^ 
ibffl:;':j^Stt-ry— h K^-f 5 3 o , y— y< Ky-^ 

/<irf.5 4 0. *ij;i;«?fe^a^'5^^''l'5 5 owitii^ (=>* 
T. ®iii®lVDD • VCC • Gm^i3XlfT-r'a^ 
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^m^t LTW f x^jt-§-V i d e o ^#^^^5, 
[0 0 0 9] 1112 l*5J;tJ«EI2 2^fflV>Ty— h 

Yyy(y<m5 3 0<^ i '9l¥Ha^«Ct5i?^^=ft S>o 
[0 0 10] y— h K9'l'-'^g¥5 3 Oti. [112 1 {r;T^-r 

<t 0 K^— V Yy4y<G 1 -02 Gm.ifi^i^\.^in 

TCPgl-g2 e,m\z.^^fvkJmX'im^ 

gg^Hs 5 0 i:y°y hstfii: Srmm^^tc 

10 tv. tt3:^ffllJ<7)T t> >- y — \^m=^\-m^^<^^^ 5 5 0 {c 

g^$tt-CV^-5„ *fc. rr-C-fi^^-hn-^S 1 0^ 

dCO^:/ h o— 7 5 1 OA^P>y— h K^'f -'^S¥5 3 

^-f^^S^s 3 oco— jffi(75y— h Yy^ ^<i}^h^/i^M(D^— 

K K7'i'^<a¥5 3 o^m<r>^mt)m-s p 1 • cl 

K A;^JSg^RLl. *Dj:TJ«®!)?iS^^VDD 1 - VCC 
20 1 • GND 1)45=1 CI— 75 1 Ot^^^nX^Bt?, 

ai;^;^^^— h Ky-i'^<G2(c:A;':$tt, m^^— V Vy 
xr^^Gm*-dm<!j^:#^^$tL5i:V^o^cff^fliSrS^'9, yy 

>^*KJl<^^a^^ #TCP±cDga^. 43j;a«#y-h 
[0011] h Ky-r^^tT^iEisiyn 'y^m=km2 

2{C^o ''^iB, y— h K^-r^^G 1 -GZ Gm 

j<? v-y h 1/ ^ iHisg 5 6 1 . U'-i/uv'y [ass 5 6 

2. ffi;'3tHlS§5 6 3. SPAIii;'3^<.yyTSB 1 • SB 
2. CLAtH;'J^^yyTCB 1 •CB2, -r^'^^— ^5 
6 4, AU1:^S8^-SP1 •SP2-CL1-CL2, A 
;^)iS^^RLl • RL2, IMfiS-f-VDD 1 • VDD2 • 
VCC 1 • VCC2 • GND 1 • GND2, i6XXItii:fd 
Jg^Y 1 • Y 2 Y 1 *>?>1t^$n5)o y ^ 

[0 0 12] ^:^iS]i/y uiyy^i^m^ (^iaasS) 5 

40 1 • LAT2 LAT i ^WU fiifiPMf ■^55='^ 

^^nsy- 1^ Ky-r^<ffl<o:^^- i>/-5/u;^{t-^s p 

G TkmWt^.tT'i?)^- 1- Ky-T^^ffltT^y Uy^ 
{f^CLc (Cj;oT7->^lHlSSLAT l-7->=5^[El8SL 
AT 2-* -— >7 ^^[hISSLAT i 0:^|6]fc5t^{±7 
mSSLAT [-^^^^[HlgSLAT (i-1) —••^y-;/ 

'j^iaisSL AT 1 <o::^iRiic->'y I- (f5ffl5) ^-tt-s-iyy i-fflfi 

i'^^no. ^LT, 7->'5^[llSSLAT 1 • LAT 2 • ••• 
• LAT i (D^tl^'irUX y—^ KV'f /<ff^5 4 OTi^t) 

50 Sr^fl^)"-5/ci^)^oSf^^^>'^^ (azffllj(t'4</>':lJil«) Sr. 
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[0 0 13] U'^/Uv'^^IhISSS 6 2i-iM^<DU-^/Uiy 

L S 1 • L S 2 L S i A^h^j: 

<0. ^^^^'t^^-y^lHl^SLAT 1 • LAT2 LA 

U^/W^ TFT coo N/O F F {diej^M'^CSlE U^MzM 

t^U ttl;':[HlSg 5 6 3 (cii^So l±J;^[llSg5 6 3{i^S^<7) 

l±5;^)© {^ii^) oc 1 • OC 2 OC i /i-e.^tc 

-tn^'tbL'^v'l^^^^^^L S 1 • L S 2 L S 

tcxififiiL. ffi;^iSi^Y 1 • Y 2 Y i J; I? ^5^- h 

7^ Mcai;':-r^, rcDttJ;^)lHlSg5 6 SA^^cotU;': 

(00141 ±m^ii b w.-)i^^y V uiyy^^!^^ 
5 6 1 ii~yy h:)j\^<Dm •? i^K.W]m'-'^m{c^j:^Xi6 

R L 2 iC#^^$n5)jlMt-^R Lg J;oTfT*pn-5o 

[00151 h/^/u^m-^s Pg Sr^?:^!^'^^ h i-i? 

U'v^;^i5'[HlK5 6 1 ?/f^lHl^L AT l^y -y^m 

i^L AT 2^-^7 -^/^IHISSL AT i CO:^!^]!^^/^ h $ 

r.tt;5^t)A;':$n)t;^i5'— h-'-^^i^^lf^sPG (is pa 
mf2^<yyr S B 1 ^^LT2X:^v':7 h i/v';^i5'(USS 

5 6 1(c-^;t^n6, SPAttS::^/^s'7TSB KiiW^ 

6 4{ClJ:oTStebT#f3n5atRm#/RLG (RL 
G t^ioTfigiWk^n. ZO«^A;'3^^s/7Ti: 

LT^flgi-So ^co<!;§:SPAm;^^<->':7r SB2(l_h 30 
ISI^S^-^/ucoiU^ffi-^RLG {ciioTSgld^L^n. ta 

[0 0 161 iJ'nyiS'fl-^CLG ±fE-kPW« 

\^Xmtl^=f-C L 1 ^A;^iS^^<t LTl«tg$-y:fct*t«gT' 
Xtl^iCl. CLAttS;'3-'^f 7rCB l^^LT^X:^!^]-^ 

7 h U'i^;^:?lHlSS5 6 1 d-^xibixSo C LAUl:;'3^^-> 
:7 r C B 1 {iilSJllt-i-R Lg;45-:^<7>^ i^^/ui: 

t. ■^>y<-'^ 5 6 4(CJ;o-CK^LT^#6H^jlll^{t 
^XRLg {^X-oXmiJit^n. Z<Dm^A:h^<yyr 

t\^xmm-rio z(DttchA\iiti^<yyrcB2{i 4o 

[0 0 17] SPAai;^''<-y7rSBl • SB27'^6t>' 
(cCLAI±i;^^<>7r CB 1 • CB2;45Hgil!l^L$n'5 
i:. m^\tAQ>Vk (i=4 0) <^7s/'5"lllSS* 

W-r5?JJ:^f^n->7 h u-x;^^lHlSS5 6 1 (i. A!±i:^iffi^ 
CL l7i-p5A;^$tl/ti?a -yi?ft-§-CLG (CP|t|]L-C, 
7yf-|fiISSLAT l-»7:y^lIl!SLAT2-» ••^7•;/5■- 
lHI^L AT4 0<d:^i6jjc. aI:L',;/:j^s p 1 
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ggLAT4 0*^e5ai;'3$nfcft-^{i. SP7<.tii:fjy<yy 

r S B 2 ^i^LT. l±S;':iS-?i: LT^itgi-SAttl;'?*^ 
S P 2A^hd^'^<^'!f— y- Vy^y<(D7.^— h^</\^Mt^ 
spg <!:^<e^>!?^y-Kaj;^m-^SPGOi:L-Ctt;;^;$ 

[0 0 181 msi\t^R Lg ;65{di:^c73f^ffii/^;u 
(73i:#(c(i. 'WJ^'-yy huv^^^lslSSs 6 loo^y^ h 

.y^IelSSL AT i -»7 .v^ElS&L AT ( i - 
1) 7'>^III^LATl(7);^i^{c:^i9mx.eti-. 

;^i!?-h/NVu^'(t-^SPG (i. A;^)iS^^i: L-cmt&l-^ 
Atti;^iS^SP2;6^bA;'3$ix> A;'3^<->'7r i: LT^ 
s p AtU;^^^ yyr SB2^'k \.xM:ff^'yy h 

(75 s PAmtiy< yyrSBl \±liit)^< yyrt LTHtg 
-r-5o ^fi. i^D-yi^ft-^CLG t.-hlEi:l^^tc, At) 

im-t i^xmrnt^Aititim-c l 2*^^A;^^tv. a 

t}^<'yyrtLxmmt^CLA\iit)^<yyrCB2^ 

lft-\^XM^\^i^y h Uv';^c?IhISS5 6 lliC-^:SLhn^o 
:^(Dt^. CLAmt)y<yyTCBilitmt)y<yyrt 

[00191 P^mtl^'f-S P 2 • C L 2*^ib±f£ft-§-^S 

A;':$tt. SPAtiit)^<'yyrSBi-SB2^£hWc 
CLAHitJ^<yyrCBl • CB 2;J5tgI)Wb$ttSi:. 

«»Jx.(i4 OS ( i = 4 0) (Oviy^IHSS^^ri- 
-52Sf:^[S]->7 h U'i?y^^^^5 6 1 {i, tli;^^^ai-r5 

y^m^hAT 4 O^y •y'f^X^LAT 3 9^— 
.y^lIlSSL AT 1 (D^\^{cmik>'y 
ip, i©Sco^2/5^lHlSSLATi7!)»ibtb;^^fix;tft-§- 
»i, SPAltit)y<yyTSBl^:^U liit}t^tl.X 

mmir^T^tatjm^s p i i-hiikm<Dy- h k^-c^^o 

[00201 ttfoT. ;^^'-h^<>'W:^'(t-§-SPG 
tt, j^B^v?^— /U5 0 1 {c^ife^ixsy— h h'y-fy< 
8¥5 3 OO^DSoy- h h^y-(y<\c1^L.X<D^n-m^h 

\<y4^«r)WJ7[5]iyy h u->^;^^lHlSg5 6 1 (Dmm&X 
I? ^ 19 tU Lfc;<7 ;^ KtB;'jm-^ S P G O J: o xi§± 
$n•5^^-h^•«/^^^t-^SPG ;45A;'3$tL'5„ 
^D-ycJ'ft^CLG "bBMieirPHtlc. h/^V^;^^S 
^SPg i:l5]-<o;^|6]-C% li|Ii:k2>:l£<Dy- h h'y4y<^ 

[002 X1 /.e4b\ 11 2 2 (C*iV ^T, miSS-iFVDD 1 
• VDD 2(i— ;fy^'^?^BV°^-^"^5 5 0---CO|±J;/3fflflffi;i5 
A;':$ii.S*S^^-C-ft!i^;)5i«);l^,75y- h ]<'y-( y<lz±mm 
-JimmB^iM^-ti^'f: ®!?»VCC1 •VCC2 

®!i*ffi^GNDl • GND2{±— ::^7!i5GND 
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too 2 21 OJb^a'^^- b K7-l'/<(-oV^-t<0|ftP^-efc 
[0023] y-;^ K^'T-'^I* 540 ^tll^§ 

[p]l^:/p 2 3 {C/tH"o '^eii. y— ;^ K^-i' ^< 

■ S 1 • S 2 S nli^TP— cOtll)5gT'*>-5COT:\ p] 

-y— ;^ K7^^^Ji^ 3)J:'^i^'>7 h ui:^y^^^^5 7 i , 
ai;^lHl8g5 7 2. SPAm;^^<5':7r SB 1' -SB 
2' . CLAI±5;'J^^y:7r CB 1 ' -CBB' . -f^/^ 
-<?5 7 3. Aai;^i*S^-SPi' •SP2' -CLl' 

•CL2' . At)tQl-RLl' •RL2' . t'7':t^A;'3 
JS&T-Vi deo, ®!?J*Si^VCCl' •VCC2' -G 
NDl' • GND2' . t3j;t/!±i;^*^?-Yl' •Y2' 

Yi' ;6^b«)5)c$i}x^<. #7-ci2/i5'(75ttl^6^iii.T 

ATI' •LAT2' LATi' y— ^ 

y<ffi<Di5'ns/^m-^CLD {Cj:o-CV2/9=-Is]S§LAT 
1' ^7-y^lH]S§LAT2' -»"~*7S/^lHl8SLAT 
i ' (D^ri^ilfcSVSi^ y^ESLAT i ' -^^y^lHlSg 
LAT (i-1) ' -^^i/^lHlSSLATl' 

AT 1 ' • LAT 2 ' L AT i ' i^^fh^rCT-T 

[0025] m;^[HlfS 5 7 2 {ilsm^otti^S (^j?Scg:) 

OCl' -002' OCi' iJ^hfi:*). 

^i'^lHl^LAT 1 ' - LAT 2' LAT i ' 

i d e ot^hXtl^ix^tzT-r^i^'vmdt^^-^^' 

yvi^^-r^o •y-^T'y ^i/^n/dt-§-J4istH;'3ieii^5 

7 2rtl:ii§:Jtibnfcmi|'IlHlif§(rj;oTtii|ii§tt. tll;']iffi 

^Yl' •Y2' Yi' X'Otiit)^th^o 

[0026] ±3zliC75i^{C, M^\^'y7 hU-:^:^^^^ 40 

RLi' sfc(±A«^-RL2' kz.]m^^hmm^ 

RLd icX^xni^^^o WTic, h 
[002 7] 7^ 5^- h/N7u>^ff -^s Pd h 

U-::^;=^i5'lEl3g5 7 1 I^^T-7-y^lHlSgLAT 1 • -^7 
|e1SSLAT2' ►^y^mSSLAT i ' <7):/5-|i:i|{C> 
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^^U m;5^f5A;b$i^fc;^^5?-^^^^^^^t-i-SPD 
{4S ^T^rnn^^yyr s b i ' ^'kX^XWJi^^-y Y u 
v'>!.^lH]S§5 7 i(--^x?3tt'5o SPAt±5;'7^<->:7r s 
B 1 ' ttjStRft-^R Ld *"(7)f^S^-^/^i: 1 . 

-f:/^^-^ 5 7 3\^^^xw^\.xnhf^^mm^/ 

RLd (rld-'^-) icio-c^tMk^tt. X:h^<yy 

[0 0 2 8] *7t, ^ns/>^ft^CLD t... ifSirHHt 
(cA;^iffi-T<!; LTttl«&^5AI±i:^*^T-c l i ' A^hXti 
^ti. CLAm;^^^y:7r CB 1' ^^l^xWs^i^y 

r C B 1 ' {4StRW-^R LD/i^— ''.f ^ 

■^/rld {cJ;oT«g«){t:§nx A;'3^^s'7r iUT^ 
fi&rSo w(73i:#CLAtB;'3-'<5':7rCB 2' tt±i2^ 
g|u-</K7>iSJ^IS-^R Ld l-<to-c«g«Mk$tt. tH;'3^< 

[0 0 2 9] SPAm;'3^<.x7rSBl' •SB2'^.C 
ibXJ^iz.CL7^mtl''<yyrCBl' • CB2' i'^l^it 
$n-5i:, mx.i-£4 0m (i=4 0) (D'y-y^ 

m^^^-i-^WJj\^^^y V \^iy:^^m^^ 7 i {4. Affi 
;^iffi^C L 1 ' *^6A;'3$nfc;5' n y^m-^c Ld i-l^ 
ffiL-C^'jy^HISSLATl' — 7 5''f-lH]KLAT2' 

• — >'-7 2/5^0^ LAT4 0' co:;^ip]{c. At±l;':*S-f-s p 
1' ;^^t)A;'3$tLfc;='.^'— h^-?/i^:^{t^SPD ^Ni<!fev^ 

y h \^f£t^h^^(Dy y^m^o^ii^ts^mmt^o 4 0 

mn(Dy 5'=?^I118&LAT4 0* f)^h\^t)^in.tzM%\-i. 
SPAtt5;^-'<2/7TSB2' ^^L-CI±J;'3JSS^t LTffil 
fi&r-5Ali3:;'3i4&^-S P 2 ' i}^h^Wi(Dy—:^ \iy^y«D 

psoi:LT|lS:^$n^„ 

[0 0 3 0] a^j^ft-^RLo m'inj^<Dtm^\y-<;i^ 

<Dt^\ai. WJ5\p\iyy Vi^iy^i'm^S 7 KDi^y V 
^[6](4v y^iaSSL AT i ' -*y -y^lHiaSL AT ( i - 
1) ' -*-^yy=f-mU\^AT\' (D-^J^^z.m'O^k^Lh 
tv. ;^^'-h/</u:^ft-§-SPD {1, Xts^'^ti.xmm 
-r^Aaj;^!»?-sP2' 7i-bA;'3$n^ A;'j^<-y:7T<k 
LTl*t&t'5SPAffi;']^<-y:7r SB2' ^^\.xw.-)5 
[B]->:7 hU'v?;^:?[Hl?S5 7 Uc4-xP>n6„ Z(Dii^. 
SPA!i5;^^<-y7r SB 1' {ittJ;^/<->7T i: LTfflltfe 
-r-So ^D-;/i:7m-§-CLD tilEirPHIIlc, A;^ 

m-tL.xm^^x\^tim-c-L2' t^hxti^fh. 

Xts^< yyrt \.xmm-h C L Atti;^)/< y 7 r C b 
2' ^^LXJX1f\!^~>y hl^iyy^^m^S 7 HZ-^^h 
CLOi:#. C LAI:titl-'<-y7rCB 1 ' it\i:,ty< 

•yyrtLxmm-^o 

[0031] Att'i Wr- S P 2 ' • C L 2 ' A^b±^iHn 
^■^^At)^in. SVA\\\/jy<-yyrSBl' •SB2' 



1 
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f£hX/i:iCL?^tiitsy<-yyrCBl' - CB2' 

it^iX^t. 0i|x.tf4O^ (i=4 0) <Dyy 

t)^mmi-^^t'^ y y ^mi^ lat4o' f^sss 

L AT 3 9 ' • — 7 y^iaSS L AT 1 ' 

h-r-5ct5(-'i^'3v l^gc^y-y^^iESLATl' 

m:^mi-t Lxmmri>Atist)t&f-s p i • f)-^ 

^iJT^^— K!±i;'3ft-§-S P S O i: bTttj;'3$t^5<, /<? 
[0 0 3 2] f^o-C. ii^. h/°/Wi^ft-^S Pd 

?fel^v?^— 0 1 icifig^tL-Sy— Yy-{y^ 

i9ffii>)ttiLfc;*^<^- Kt±J;'3ffi-^ S P S O <t o 
i^ci2/:^7ft-§-CLD tHfilSi:(5Hl(c. ;^?-h/^V^^m 

-§-spd tm-<D:fff^x\ iim.^^ff)y—:^h'y-^y<--- 

[0 0 3 3] EI2 3fCioV^T> ®!iiiS^VCC 

1' • VCC2' (4— ::^;65y— >c K^-^^-^fTJi^fflfflff 

^2!gJiS^^GND 1 ' • GN 
D2' f4-;)^;iSGNDIif4^IBt'5fci?>OiffiT--t:fdi:^;ii5i<fc 

©oy-;;^ K7-l'^<(c±iSGND«fiSr#^g-t-5»?-T- 
[0 0 3 4] J!;A±;55y— ;^ K7-C^<^CO^^-COtfte^-efc 

•So 

[00 3 5] J<7 

*ros^R^-*3v^•cfi. K K^-f/^s y— ^ k9-c^< 

ti5;'3^<-;^yTCB 1 • CB 2 • CB 1 ' •CB2'(7)^ 
^{C-r;feCS:i7Ds/i?ft-§-CLG • CLd (^i^'D .y^?;^ 

M^i^fc-So r coRgs-^i;{viov ^-clll 2 4 i oqg] 2 5 ^ffl 

[0 0 3 6] EI2 4(4K7'r''<LS I |s)dt(D^^;65 

im^tzmi^xh'o. t'ibhhmcxh^tnx.xx 

<tU lillili^y- h K7-r/<G k (k = l. 2. m 
-1) t^-hh'y^y<G (k+i) t<D\mmt=tyj^ 

[0 0 3 7] y— h K^-f k^oit/y- S K7'l'/< 

G (k + 1 ) (r>M:f7\^i^y K \^'yy^i>m^b 6 i (4, 7 

ij .;/7"7a •y7°F/F 1 Ti'tb^ f y7"r/n yy'p/F i 
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^i^rz^m\mfist^tix\>^io y—hh'y^^<Gk(DM 

1i\^'yy V Uiyy.^ 5 6 1 P^Xi,tm&-r^y Uyyyu 
y^<DDii^^tQ{a^t^)'-Wm^tl. mi^^<Dyvyy 
yuy-fF/F icoQig^-HS PAm;'3^^y:7r SB 2 
Sr^LT^Sl5{c:ffiii9m$tb. y-hKv-f^<G (k + 
1 ) CO s P Aai;'j^^ yyr SB \.x^(D^j]^(oy 

y y^yayy-F/F 1 CODjffi^t:i^$ttTI/>^o 
[0 0 3 8] *fc. y— b K7-f^^Gkrt(7)i:'D.yj>'ft 
-§«f4C L Affl::^^< 2/ 7 T C B 2 <Sr^ LT^IfPtciSi "5 tti 
$K CLAtB:^''<->7TCB l^;f^LTy— h K^-Y 
/<G (k + 1) rtOi^cryi^^ft-^d^^nrv^So 
i?D-;/i?ft^;i^P,»4^ y— hK^-f^^Gk -G (k + 
1) n(D^y^) yyy^y-f<r>CK.^j^t\h^^'Jy'^ 

[0 0 3 9] Vy</i-Mm^S Pg ^^e^btMcj? o 
i^^t^C Lg {4x y— h Vy^'^^G'^t^h^— V K^-r 

y<G (k+1) ^ti^^ixi>iio\^. y-hK^-r^< 

Gk/.Cibmcy— h K^-r^-^G (k+1) C0SPAI±S;'3 
y<yyr SBl • SB 2i3j;TJ«CLAt±l;'3^^5'7TCB 
1 • CB2<OAffl;^J^— K{4SS^«-§-RLg (cioT^J 

G W-&^n-5i5'D -yiJ'ft-^CLG (D^Lib±A^^\cm 

m\^xwm}i(D&s!t\(Dy y •^t'^d y^'d^ej^ffiijfo^ y 

J4=&-7 y yycr>Qtiit)itmm(DU^/u^>y 
SS5 6 2(C'bm;^)$tv> K7-r^<LS I;5sy— ;^ Ky-f 

[0 0 4 0] y— h K^'l'^<GkrtT-«^'C3 .y^ft 

■^clg ^m-^CKi. yvyyytiyypXF (i- 
1) (^DSffi-7-tcA;'3$tvS;=^c5'-h^<>'u;:^m-^sPG * 

^H-i-Dl. 7y -^^^ory^TT/F (i-1) (OQilf&i^ 
A^hiiit)^tiyV yyy^ yy¥/¥ i (ODSTFlcA;^ 
$ti?);^c5'-h/-?/i-;^jt-^sPG ^m-§-D2. 7y-;/-y 

^<t^SPG <£rfH-§-D3, K^-Y/^G (k+1) 
^nyiJ'ff-^-CLG Srft^CK2. y^y^yoy^F 
/F \ (DD)ll^l-\z.Kf)^^^:^d>—h-'<J^MB^SFG 
^{t-§-D4. ^y ■;/^7a5/y"F/'F lOQi^^^Tl^lbai 
;'3$n7y y7°F/F 20DJg^|CA;'3$tl^ 

h/<yu>^ft-§-S Pg ^ft-f-D 5 i:1-S„ 
[004 1] ZCO:^. IX^^t^n^^ 5 yy^\— 

ft-§-CKl;iSCLAfcH;'3^<s/7rCB 2 • CB 1 ^:/^L 
Tff -f-CK 2 t fSi^f:.^^. \%^GY.2tm^G K 1 
itLTilSLTl.^Siir'btC. if-§-D3;5^SPAtU;^^< 
•y7rSB2 • SB l^in'LTjf-^D4i:;^£^yci?!3iC, 

[004 2] - - T% ^ny^ ft -^-c Lg (/)ii!(if:ll=*ff.1 
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-i-CK 1 (^S:*j±;45i5 ^c|Wl«L-C^$nT#fc;^^5'- 
^x•?y^^^t-§•S Pg ^^y— H K7l'''<G (k + 1) (Dm 

r> 10 -C«$n5l^t-. 5fe3ifiC0il5ffBtPBl{c J; 5 9 -y 

5l5*5-5'<# ^-T 5; J; t? 1 ^ o -»^^ 

5 0 i(DasW)f^*?i^i3-i-„ -(Dmm±. wm.<DmffSL 

[0043] — ^^cfKS*v?3.-/^o^^p°pfi:^lol±i- 
[0044] Z(Dtztb. iK^-r 5 >i^'^m=trr 0 {cfe 
<OB'M<^tfo fc . n 5/ m-§-fflc^Atfc5;'3^ < 7 r IhI 

Oo 30 

[0 0 4 51 imm\-i.. iLws:'6mr)f^M.\^i^h-fi^ic\. 

[004 61 

[^<£r)i|?gl!:-r5fc*<0#©l ^^|gB^(75*^ffliEtl)^E 
-ti:-5 - <!: (c J; ip ±|SiEa<)m-^co±/3j»:i: 

ret. hy</i'y^m^■t 1 •iii^' n y^m^t so 
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[0 0 4 7] ±fS(0|§B^(Cj;tLf±\ ^^iS'- hy<Ji-y^m^ 

tt(DA;^*!Si^*5c!:t>-W;:^iffi^^>453g^(-gS;itbn5„ * 

(DA^JS-i^tcfi, ^tv^*tu75e«$*-(6]{c:i^;;i:^A;'3^<5' 

i:7t!il;'3/< -y 7 T ^a^lStt ^n^o 
[00481 iJ^oT. h^'-^/'W^it^^^^fe^t^lEil) 

[004 91 $ b(c:;*:^B^co*7r:ffliZijagBJ4. ±mm 
[0 0 5 01 ±l5(O^B^lc:j;tif4\ h/-«yw;^ft-^ 

*3<tt;«^' n s/^m-^CD-tttmcOA;'?^^-^:^,' j3j;uttB 

r ^mRm^i^ ct "9 < 7 r 5 v SittS:^^ < y 7 r 
[005 11 Vt^X. V^'^J^Mt^t^^Tj'^ n >y 

t iiitiy<-y yrti^m m^xmmi-^ t v ^ofc«^^ L 

[00 5 2] ^ hic:^w^<Dm^^mmmmsit. ±15^ 

t^f]y<yy7t ±15 o -y m-i-<o±ieAi±5;'j^ ^ -y 7 r 
t (4, Am;'3<7):^l^]/i5i:i' Mcji::fy|S]{c/d; 5 J: 9 fc^ "P tfe 

[005 31 ±^(D|§0^{cJ;n(4\ ^i?- h/^/u;x.ft-§. 
0)Ktii-Jy<y yy ti'^y i^iS-^coAHitl-' <-yy7t 
f)\ 'mR.m^\^iioXA^ti<Dlo'^i}'^li\' ''\zWj^\:if£ 
7^S:o\z.\^'0\k7Lhm><DX\ Vy<J\-Mt^m 
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[0 0 5 4] ^hi::.^mm(Dm7fimfmmmi-i. ±f^ 

i-mif hH^ r i: ir^t LTV 
[0 0 5 5] ±Ko^0^{c:J;ti-{*. 7='— ^Sr^cDSSe 

[0 0 5 6] ti^oT. :^'$'—hy</i^:^m^ti^ciyi^m 

yyi^7.m^t^±sdML^^<^^m^wm^<DAfim- 

[005 7] $ h{c^mm<Dm^^mmmmmt. 
m^mi:-r?>tz}^i^. ±mAt)y<'yyrisi:v^±^mti 

(Dm *) ^x.i}>'^Wi:A\^tiy^y yrXh^Zt ^mut 
[0 0 5 8] ±m<DW^\^M^. ;^^'-h/<yl'^m 

AttS;'j^ <yy7 ^i§^(t-^{c J; O A;^^ < y 7 r 5. v M± 
m:t>/< 7 r {c^ 15 l^xLtfflv ^ ibttSo 
[0059]t;^oT, z^:?— h-'<yU;^fH-^. i^'uy^ft 

< 2/ 7 T i: ttl;^^ < y 7 T <t "9 #x.-C^Mi-?> i: I- ^ 
[0 0 6 0] $e)ICvtK<6i!l|c/>^7r^ffliZfiJj^S(±, ±n£^5U 
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M?r^^-r57tfe(c. ifa^iS'-hz-^yu^^m-^coJifeA 
ttJ;'3^^ yyyt nyi> ft-^o±fBAHJ;^^ < :7 r 
h Af±S;^(^:^lS)>ii55:v j; 5 (c^ 19 ^ 

X. i: i: t. ±1^7=—^ oiteAtB;':/ < -y 7 r i: 
±fai^ o y i^ff ■§-co±t£AfctJ;^-'^ 7 T (i, Attl;^<7) 

[006 1] ±fEcO|gP^{r infi*. h^^/u;:^ft-^ 
(7)Ai±i;'3-'^ 7 r i: D ^\t^(DAWi-'<y yyh 

10 i)K mm^\^^'^x?^-n(r>-)jWK\,^\z.mjn\z.fi. 

-5<t5f-^'9t^lx.btl-> ■^fzff—^(r>A^t>y<yy7li 
D -y fH-^Am;^^ ^ 5/ 7 r i *\ J: o T 

AttJ;'3ro:fr|6i;J5B:v n{c:|bI;^[p](c/^ ^ j; 9 (c^ 0 i$|;t. btt 

[006 2] $ t)lC7^i^S^CD«77^ffiiBi!)gKJ±, 

i'f ±tBSeg^^(-fflv^^ttSA;^)<aiJT^>^'— y — m 
±157"- <;?{5ig;^[^j>i>F)- x^xmm. tfa^ Jiteizftbffl 

T/^y'Jr— i^_h-r-^^(7)Ji|EA;'3filJT!>i5'-y— KSSS^F- 

$ tv5 r i: tc J; 19 . ±f g;^ ^—V^ 

[0 0 6 3] ±|EO|g0^{CJ;n(i\ 
Ji7 t.<DA;^ffliJT^i5'- y - K«i^}c J;oTia(3ffl¥^f$* 

^- ^y^v^>^^t■§^A;'3SS^^^cgsj^$n^.A;':ft|JT'J'^ 

-y-K«-?-<tMi&^nSo 

[0064] — HSfC, 7^-7°=^^ y T/N'-x^— v=_h(DiB 

fMl-h-h^^- Vy<)\-:^\%^(r>Af)m-^X^m.^(D 

WMt^^zt\^^'o . A-nmr^^^-^y-Y^m-ii 
(Dm^mm^mfm-^zt^'-x^^o t^ox. r-^m 

tiiSl-icW^^ilniAtjmr ^- y - K4SS^-<!: , ^ iS' 
- h^</u^{t-^(75A;'3*^-(-^^f $n-5A;'3fi!JT 

y - KJs-^^ <!; $m^i)r Lxmmm.xm^-ri>:z^-m 
50 [0065] ^tzs mm\om'mmmm.m(r>m^m 
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[006 6] ±ti(D?^micxtn-£. ^^m^im-T 

LT. v'-'$'<DBWfUcnLxm^&tfj:^fmim^ 
xitm^mm^m-^oi^7^juj^^m<owi*). mi^ti 

tm^^^^7—-:f^^'}T''<y^—'y\z.^\^xn!m^ 

[006 7]$eo-c. y^/i^M.fD^'O^'OTmmt.X'ii 

^X(n>7—y^^ y T^<5/<^— v?(COV^TPl— (^KitX 

-■:f^^ D Ty<'y'ir—-J{C'$^n^Ztii^X^Z<DX\ *u 

mi^tm(Dm^^mwmmm^^mx < mj^=b r t ^^-x 30 
[0 0 6 9] ±m(DWMi^xtnt. mTf^mmwmmitm 

Wrt^^tt-x^^^ 

■r^zt^i^mtLx\>^?>o 

[00 7 1] ±m<^wm^xivit. Hfiriicseiito«.i^ffl 

[007 2] 50 
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ff^aicov ^xm 1 tc^^ ^ 8 {c^-^v ^-CtftB^-f liC 

ToiiipT-fc^o ti:is. ur(Dtmxi-m^mmwmm 
'1' ^<ii¥{c*i- Lx hmm-r?> ^ t *»-e# ?><Dnh-tb^/^X' 

[0073] El 1 Id, ;$:|lii(?:»ff^ffi(Dy^^v^3.— i 

[0074] y- h K^-f^^Sf («ir:ffllEt)!;gg) 2 
l±. ?^/-?-t-yu («^^-?-) SO^^*- h/^^^^-r^ (El 

oy— h Ky^r^^ mmm^mi^m'T-) gd 1 -002 

GDm;!)^f5/^-5o h K^-l'^^GD 1 • GD2 

GDmd. ^nt'tlTCP g d 1 • g d 2 

h/^vu^ff-^s pg -^i^ D -y^^fB-^c lg 
s« 3 {zm^^tu ^TCP<Dmt)i9H<DT<>^- y - K 

y— h K7-<^<GD1 -00 2 GDm<^ 

[0 0 7 5] y- h K7-r^<GDmroy- h 

'i'^<S¥2iS?aHRiJ<^Am;'3iS^^c L 2 . A;^i^R L 2 . 

ioJ:t>'®liS?-VDD2 • VCC2 • GND2<i. jga^a 
— h K^'l'^^GDm/5^e>y— h K^-T^^GD 1 (7?:^|p]^ 

{Ei5^n5J:9ic/<e-o-ri^S„ y-hK^^T/^G 
D 1 coy- h \^-y-(ym2i&,m(^Atiit)i^l-S P 1 
(i, 7°y vK£1S3±(Oiai^tc:J;o-C='VhD-v4{c 
tm.$ti. Vy<;\^Mt^rS Pg d^y- K Yy^y"- 

GD 1 ;5^by- h ¥y^^<GDm(D:}j\^\cimrthX. 0 

w^\^n\^x^^—vy<j^:^\t^sPG b^a-yf^m 
[0 0 7 6] #y- h K7'1'/^<oihiss:/d y^m^m\2 

kZfrt^ tjiii. y- h K^'f /<GD 1 -002 G 

Dm(±^T|5l— C5fMX'feS<75-C, |W|(21(c:(i 1 O'/jV- 
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fi, 2X:^|S]£^:7 huv^^^^HlKs 6 1, u^/ui^y^^Bi 

6 m;^;lEl^5 6 3. SPAtiitl^<^yyTSBl 
• SB 2. CLAiiit)y<'yyrCB l - CB2. 
—^6-7, AtU;'3«?-SPl • SP2 • CLl • CL 
2. A;^3gi=-RL1 • RL2. ®^^VDD1 • VD 
D2 -VCCl •VCC2 - GNDl • GND2. iJj; 
Xmi3^=f-Y 1 • Y 2 Y i ;5^t)tllfig$tl?)o 

[0077] 5/ i7<z)|¥iNB^<efllRfcf3J:u^<^^^ 

W^/U'i/7i5'lE]SS5 6 2. tB;':[eISS5 6 3. Att5;^ffiT- 
SP1-SP2-CL1-CL2, A;'34ffi^RL 1 • R 
L2, ®^*SS^VDD1 • VDD2 - VCCl • VCC 
2 - GNDl •GND2, droX.n\^t)^'^Y 1 • Y2 • 
•• • Y i (CoV^T{i^^*<^^Bff^:lll— T-fcSfiOT'^OlJi 

[00 7 8] SPAW:^^<-y7r SB 1 • SB2*5J;0« 
CLAtB;^^<->'7TCB 1 •CB2(i. 'tH^inX\^t} 
iS&^-SP 1 • SP2 • CL 1 • CL 2{c:©{tt3tLTj3 

•9 , A;^iS-? R L 1 *fc{iA;^iffi-f-R L 2 i6^bA;^3 $n ^ 
■SiStRfS-i-RLG -r:^^<-^'6{c:J;oT^l--</w 

■§-/R Lg ^ 7 (c J;oTB^]SP"<>'USrS:feb 

oTl^So i^ft^RLG *3<}:T>T^{t-^/'RLG <75|^ 

au-s/Koa^-^^^t-J; I? . s PAmfj^<yyr s b 

1 • SB2*5j;t;«CLAai;'3^<S'7rCB 1 • CB2 

fi. A;^^<s/7Ti:l±5;^^<s/7T<bo^tg*s^?)m;tb 

[0 0 7 9] HSfC. SPAIiiJ^^^'y^r SB 1 • SB 30 
2 (75:i:f4i:6<)^.elHl8g«j^^^i-o S P Atil;':^ <yyrSB 
Itls v^5/:7r lis NAND-/— M2. NOR-/— 
MS, pf^-^V-^vUMOSFET 1 4, ioiO'n^-V 
i^^vUVIOSFET 1 5;4^P)/£5A:^^^-y7rlH]SSl 0 
/<2/7r2 1, NAND</— K2 2. NOR^— h 

2 3, p^-^V^vUMOSFET2 4, io<J:tJ«ng^-^>' 
;tvHvlOSFET 2 5;<i»P>/.c2>ai;^^<-y7rlH]gS2 0 

[0 0 8 0] y\t}-'<yyrW&\ Q\^ii\'^X. >'<-yyr 

1 1 (DXfjm-\^x\i^tim-s p 1 mts^ 40 

^(iNANOy— h 1 2(D—-)j(DXfM=^-t^OYL^— 
Y 1 3O-:^c0A:^)5^T-<b{clfi!^ttTv>5o NAND 

y- h 1 2 (Dm5(nXfiW^<,%^ ^/^-^ 7 CO|±J;'34ffii^ 

Jctl^^nrStRif -^-R Lg *5A;^$;}x, NOR^-h 
1 3 coftti;^(75A;^)*S^{Si' v-'^-^ 6 cofdtl;^*5S-f-{;g^iS 

$tLTiSMt-§-/R Lg ;5^A:^$n^o NAND^-H 
I 2 c/)!Li;'jiffir^(± p ^-^ V^vUMO S F E T l 4 (D^— 
l-Utif^^n, NORy-M 3<7)a:5-.':;ilQ-7^{inf^-v>' 

t-zi-MO S F E T 1 5 (^^y— h \Z.\mK.^k^X\ ^6., 
[008 1] S fc, p ^^^/UMO S F E T 1 4 (7) K 5(3 
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u-r Mifflafiss^v c c 2 icgg^^n-c "High" u 

SFET 1 5c75y— >'.{iS!SiS^GND2{c:^^ixT 
"Low" U-i/WafjiGNDtCi^^ixTl/^-S, 
{d, p^-tV^/HVIOSFET 1 4(75y— P^ttn^-^V 
tvl^MO SFET15<^ KU'T VJC^^nXfc 'O . ^ 
(rM^M.^WJi^'yy V ^v^^^IhI^S 6 \ <D^(r>^ 

■yf^lHlSgLAT 1 {C^^nXV^So 
[0 0 8 2] tt5;'3^<->7rllI!S2 GfC^iV^T, ^<2/7t 

2 \<nxf}W^\%9i:-&owJ3^'yy V uv'^i^iHisss 6 
1 (Dm'^(D=7 •^^"iHliJSL AT 1 tti;^i^-7-{i 

NANOy— h 2 2 <D—-)j<DXt}^^t NORy— h 2 

3(^— :^(7)A;'3iBT■^:{c:^§ttTv^-5o nand^— 
h 2 2 cD{tii:^<oA;^iS-i^(l'f' 6 (OttS;^iiffi^^{>i^ 

^ ^ HXWSm^-y R Lg ;^^A;^ ^ tLs N o R y— h 2 

3 <Dm:fj(DKtsii^\%^ 7 (Dmtl^'f-^C^^ 

tuTS^ff -f-R Lg /J»A;'3$nSo NAND^- h 2 2 
(^m;^iSHd=^{i p i^^^/UMO S F E T 2 4 coy— h 
g^^tL. NORy— h2 3cDtU;:':iW8-7-fin^-t>4^/w 

MOSFET2 5(75y— hlCg^^^xTV^-So 
[0083] p^-^>'4!^/'UMOSFET2 4(7) K 

\y^l^\t.'^^^-VCC2\zmm.^fvX: "High" U 
^/UCOmtLVCCkZ.W^^UxXie'O s n^-r^-^vUvIO 
S F E T 2 5 <75 y — ;^ fiffla^ffi^G N D 2 {Cl^$ ttX 

"Low" ^'^/wm'^4GND{c:is^^$n■cv^5„ $b 

{C, p5=-i'V^-/UMOSFET2 4COy— ;:^(in^-Y>' 
^vu-MO SFET25<7?KW i^\cWm.^ivXi6 K) , 
(75^iSJ4Am;'3il«^ s P 1 tc^^nxv^So 

[0084] g^tC, S PAttJ;'3^<-yyTSB 2{i|14'*" 
ffii)(0[ElSSX^$tl-, ^<yyr3 1, NANOy— h3 
2, NORy— h3 3, p^^^r^/^^/U-MOSFETS 
4, *3J:i>*n^-v>';t-^nv[OSFET3 5d>e>;Je5A;'3 

/'^■y7'rIlIS§3 0<h. -'<s/7t4 1, NANOy— h4 
2, NORy— h4 3, p^-\r>-^vHVIOSFET4 
4, i3j;D«n^-^>'^/HvlOSFET4 5yi)»t)/j:^)ai;'3 

[0 0 8 5] Xt}y<yyT^^3 OiCiol^X. ^<yyr 

3 1 (DAM&^ltAliit]i^^S P 2 (citil^ix, mtli^ 
^(±NANDy— h 3 2(D—:^(DX:fji'si'f-tNOR^— 
h3 3(D-:fj(DXt)t^tlcm^^inX\^^i>o NAND 
y- K 3 2(0{tli;^(7)A;^iffi-?^(l-f' >'/<-i5' 6 (DtHtii^^ 
lC^^$nXjSiR^t-^/R Lg 75SA;^>$n, NORy- 

m^tixmat^Rhc t^xti^ti^o NANoy-^ 

3 2 (D\:i^-J-)fi^'^\•t p >-^>/HVIO S F E T 3 4 (T^y— 
V\z.mm^^. NORy- K 3 3Wtti;^*Sii^(±nf^^^ 
^VUMOS FET3 5(/5y— l-JC^^tLXI- ^-5o 
[0086] p^-Y^^^./U-MOSF ET3 4C0 K 

u-f >(.frWfi-7-VCC2lclg|^$tLX "l-l i gh" u 
0 >rli( V C C tC^i^ $ nX*i , n ^ -\' >^^jUMO 
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S F E T 3 5 COy-;<fim*S&^GND 2 {C^$:nT 
"Low" U^J\^<Dm&.GNDiCl^^tlX\^^^, 
{Z, p^-W^^/UMOSFETS 4coy— ;^{in^-Y>' 
;^yUMOSFET3 5(OKW V{-^iE$tLT*3'9, ^ 
<D^^.\-mim'^y h \^i^:^^]B\^5 6 1 (Dm^^<D 

[0 0 8 7] mt)y<yyrm3&4 0lz.isi^X. y<yyr 

4 1 <DXtl)^'f-li-i^(DM:)v\^iyy h Wv^^^'IhJSSS 6 

1 oft**gS:(;)7 AT i tc^^tt, ffi;/3i»7- 

- H 4 2 (7m^(DAt)^^it-( 7 coai;^/;!^-?-^^ 

tuTStRff -i-R Lg ;4*^A;'3 ^K, n o r h 4 

tL-CiltRff -f-ZR Lg ;4SA;'D$n5<, NANDy-K4 

2 Otti;^i^fi p ^-Y ^-^VU-MO S F E T 4 4 CO^— h 
(Cl^^K NORy- h 4 3(Ot±J;^Jft^Jin^i'>-;^^ 
/HVIOSFET4 5<D^— 

[0088] S/c. p5^^>'^VHVIOSFET4 4(75K 
U"l'M4«Miffi^VCC2(^^$ttT "High" U 
-</Wmf4VCCtC<!^$tV-C*5'3. n^^l^^jUMO 

5 F E T 4 5 (7? y— x!>{i®!ij^GND 2 IC^^nr 
"Low" U-</KDfl;{4GNDtc:i^$ttTV>S„ $b 

(C, p^-lr>'4'-/l'MOSFET4 4roy— -Xfln'?^-^'^' 
^-yUMO SFET45(DKU'-f' :^{cS^$tlT*5 "9 , ^ 
cc«^^^.{iAai;^*S8^^s p 2(c^gg$tiTV^6o 
[0089] ±Mi.(Dmf&<D s PAm;'3^^s/ y r s B 1 • 

SB 2^c:fc^^T, lU^ft-^RLG i'^ "Hi eh" 

(om^. SFAliit)y<yyr SB lit. At)^<yyrm 
^1 OtDpf^-Y^-^yUMOSFET 1 4*3 it/ n 5^ -^-^^ 
^^/IMO S F E T 1 5 (DV ^-f tL/i^:^*^© N*»cfi|-Clfc^ 
;iS/M'^i^f>-yv^^lit/£5-;^, tiitiy<-yyrm 

SS2 0C0pf^^r^'^vU-MOSFET2 4*3j;?>*n5^^>' 

^^yUMO S F E T 2 5 ^-rtlh^^-i 

mt^£^:LtlCX'0Atl^<-yy7t\^XW}i'^-t^o ^<o 

t^mmz^ SPAai;'3/<yyr SB2l±ffi;^/<yyT 

tL.XWii'^-t^. iltRft^RLG "Low" U"</H75 
-hlSOi^ir/^i?. SPAI±i;^l^<5'yTSB l(±m 

:^y<yy7 tLxmi¥L. SPAititiy<yy7 SB2it 

At)y<->yrt l.xmi¥-t^o 
[ 0 0 9 0 ] <!>:(c. Ei4{;. CLAttl;^/<->yr CB 1 
• C B 2 (DM.i^^^j:\s]mnfS.^^i-. C L Att5;'j^<y y 

rCB ^^i/yr 5 i , nandV— h 5 2. no 

Ry— h5 3, p^-yy^t^/l^MOSFETS 4, *3j:t)« 

n^-iry^-yHVlOS F ET 5 5;!)^b''cC-5A;'3^<.y y rdl 
SS5 0 <bs ^<->yT 6 I , NANOy— h 6 2. NOR 
y— 1-63, p^^-VV^v'i-MOS FET6 4, joJ:LKn 
>^-/l^MO S F E T 6 5 yj^hf£?>tiit}y< yyr^^ 

6 0id^ib^<f5o 

[009 1] < V ■•■ \>m 5 0 (Cjyi. y 7 
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5 1 <DXtS^\Xmtim-C L 1 (C^^tb, ttJ;^irS 
^^{iNANDy— h 5 2<D—^<DXti^t NORy— 

h5 3(0— ;^<DA;':iffi^ir(C^^t$ttTV^5o NAND 
y- h 5 2 <DitL^(DA:bi^n-( >y<—9 6 (DttJ;^)^^^ 
{C^$nTilS^ft^/RLG d5A;^$tb, NORy- 

m^nximRm^Ri^G i'^Ati^ti^. NANoy— 1> 

5 2 (75t±i;'j'iiBl^(i p f^-r ^-^t^/HvIO S F E T 5 4 (Oy— 
Mdg^^tU NORy- h 5 3<Dm:t}im-i-inf-r> 
10 :^/HVIOSFET5 5C0y— ^{C:^$tLTV^5o 

[00 9 2] *7t, p 5^-^ V^^/UMO SFET54(7)K 
U'l':x{ima?JS&:f-VCC2(C^$tlT "Hi gh" U 

5 F E T 5 5 O y-^ (iaMSS-^-G N D 2 tbX 
"Low" l/^yUOS{4GND{C{*j^$tbTV^6o 

{C, pf^-Y^^^/L'MOSFETS 4<^y— ;^{in^-\'V 
^/UMOSFETS 5WKWV(C^g$tLT*5«9, 
(Tji^^Jtm^li^V^y h i-\y^^^'^5 6 1 (Dl^^(D'7 
s/^mS&L AT 1 *J J;t;«rtg|5c2:y s/^-lElgStC^^nT 

[0 0 9 31 m;^><5'yrlHlSS6 0{c::^3^,^T, ^<s'yT 

6 1 OA::^ilfS^{i^aiO^;^i^->y h i^v^^iJ^lHlSSS 6 

\zmm^ti. ffi;^4SB-f±NANDy- h e 2.<o—i^(dx 

am-h NORy- h 6 3 «7)-;^<^A:^SS^^i: {-^^ 

tlTV NANOy- h62 <^{tii:^WA;'3*-T-(±-r >" 
/<-i5'7Wtii;^)5S^{c;^$nTjlg^ft-^RLG i^Kti 
NORy— h 6 Z(r>m3(r>y^W^\±>( :y^<—9 
6<7)tii;'3iiB^(cj^$tvTjmm-^/RLG ;)5A;^$tt 

-So N ANOy— h 6 2 (DtU;'3*6s-?ll p :/^vUMO 
SFET6 4roy— hiCg^^tt, NORy— he 30 
tli;'3«?-fi n f=--r >'^yUMO S F E T 6 5 oy— h 

[0094] Sfc, p ^-^ '^^)\^\AO SFET64C0K 
i''-r^«fl2!f>Sg-f-VCC2{c:j^$tlT "High" u 
^/KT^a&V C Ctct^^tfCti *) , n ^-V' V^/PMO 
SFET6 50y— ;^(l®!14ffi^GND2{C^$ttT 

"Low" U-</K73«f4GNDW^$ixTV^5„ $ fb 
{C, p^-y>^-yHVIOSFET6 4(75y— ^fin5^-\':/ 
./O ^-yUMO SFET65<^K^'1' l^ytm^^i^X^ <3 , ^ 
0^^r(iAt±S;':iS-1^C L 1 (^«gE$nTV^-5o 

[0 0 9 5] CLAliitjy<yyTCB2l,i. y<'y 

yyTl. NANOy- h7 2, NORy— h 7 3. p 
>-;tvl'MO S F E T 7 4 . ^^JCt/n^-VV^/UVTO 
SFET7 5^^h^j:^At}^<-yyr^?S7 0 ^<yV 
rSl, NANOy— H82> NORy— h83, p5^ 
-\' :/^yUMO S F E T 8 4 , *oJ;U<n5^-ir:^-^vUMO S 
FET8 5;4»<b''^'5ttl:^>'<yyrlHlSS8 Oi^^lb^i'S, 

[0 0 9 6] A;'5-'<-yyrl!iHf^^7 oicJdV^t, /^-yyr 
5» 7 1 «DA;^iSS-7-(±Am;^*Si r c L 2 (cggi^g^n, tb;^;*!g 
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h 7 3<D-^(DAtjt^^t\zW^:^tlX\^^^o NAND 

^tlTilS^m-^/R Lg ;i^A;'3$n-5o NAND-/— h 

7 2 COfc^;^iS^^{± p ^-t >^-/l^MO S F E T 7 4 COy— 
hlC^^tt, NORy- h 7 3«til;^)SS-i^fin^-t V 

^>'UMO S F E T 7 5 coy— htCj^^tlTV >5o 
[009 7] *fci. pf^-\'>'^vWMOSFET7 4(7)K 
W^(i®l^S§-f-VCC2{Cjgig$nT "High" U 
'</KDa:f4VCC(CiSlt$nT*5'9. nf^-t^^vU-MO 
S F ET 7 50y— ;^Ji®i!i*T-GND 2 (CgSgg^ttT 
"Low" ^^yK75ffl:{4GND{Cf^$nTl/^-S)o $ 5> 
{C, pf^-W^t'^/UMOS FET 7 4©y— ;^(in^-^^^ 
^vHVIO SFET75(DKU''r ^{C^l^^ttTjS ^ , ^ 
h Wv'XiJ'lHlSSS 6 1 Ofti^SO 

[0 0 9 81 ttS;^/^.y7r[H]i^8 0(>I^^V^T. ^<y7r 

8 1 (DAtil^i-m:fj\S]i^y h ui:^:^^m^5 6 i oft 

^S|S07 5'5^[h]S§LAT i iS^Xff^^ai^'y^mmcm 

m.^ti. ai;'3«-f-{iNANDy- h s 2 »-:*^»A;^4Sg 

^irNORy- h 8 3(7)— :fyOA;^4iS^itC^$tLT 
V ^2)o N ANOy— h 8 2 (Dii!jj<DA:h1^'J-it'< 

^ 6 <D\^tim^\z}sm.^i\^xmm^/-R Lg $ 

NORy— h 8 3 <D{&^(DAtl^n^ >y<—^ 7 

NANDy— h 8 2(Dtiitji^itp=f-^>^-/l-MOSF 
E T 8 4 ©y— h {C^^ix, NO Ry— h 8 3 (DiHt) 
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im-ltn'f-^ >^yUMO S F E T 8 5 oy— 

[ 0 0 9 9 ] *fc, p^-Y V^vUMO SFET84(OK 
l^-r ^{iffllilg^V C C 2 {C^^ixT "High" U 
^/Wia;f4VCC{C(S:j^$;aT*3«9. n^^^ l^:^/UMO 
SFET8 5<Dy~^(tmmX'=f-GND2\zm^^tlX 

"Low" l/-</KDmf4GND{Cf^$txTV>5o 
{C, p^-V^^vUMOSFETS 4(^y— ;^fin^-V>' 
^VHVIO SFET850KU'-1' tlTiB <0 . ^ 
if? <7)^^,liAtli;^i»^^c L 2 (c^^tuTV ^-5, 

[0 10 0] ±nfDmf^<DCLAtiit)y<~y:^rCB i • 

CB 2^c::}o^,^T, jU^ff^RLc "Low" W--</UC» 
CLAI±S;'3^<s'7rCB At)^<-y7r^^ 

5 0<7)p5^-Y>'^vUMOSFET54*5j;t>*n5^-\'>'^^ 
/WMO S F E T 5 5 CDV ^-rn7:)^—^t'^ONmBXi\i>J7A'^ 

6 0<Opf^-t>^/^MOSFET6 4*^J;t/n^•^>'^ 
/UMOSFET6 5Ai\,^-ri^hy-^'{'{>b.°~y>:^-Ji)tm 
t^j:^Ztl,cX^Atiy<-yyrtL.xmi'F^ho iro<t 

i-i? ^mm^. CLAmtl^<y:7rCB2l-tmt)^<'y7Tt 
X^Xmf^^o i^ft-i-RLo «H i g h" \^^/U(D 
±9^(^^t^£<0. CLAI±5;^^<-y:7rCB i{4ttj 
;^y<-y7r .hLTWf^U CLAffi;'3-'<->'7'rCB2{4 

[0 1 0 1 1 UiUiOjgj^ft-^R Lg co^u^yutc^ 
6SPAttl;'3^<y:7r SB 1 • S B 2ioJ;t/c LAttJ;^ 
^<-y:7rCBl • CB2cDAtlt5;'3^— Ktr*liC*i:fc 

[0 10 21 

30 imi] 







-H i g h- 


S P AdiA'^-y 7 T S B 1 






S PA**''<y7r SB 2 






C L Atfl*'<y 7 r C B 1 


AA'<v 7 r 




C L Atb*^<ry 7 r C B 2 







[0 10 3] -coj:9{c. xtsmmt\^t)mmt(Dm^ 

:it-t)^X'^l,. 



[0 10 4] ?X:^f^i]->-y M^v'^cJ'IhISSS 6 1 (c 
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w 

[0 10 5] m^. im:)mk<Df~ v K^-i'/^sf 2tc 

[0 1 0 6] ESfl'i^— H K^'l'^^GDk (k=l, 
. 2, m-1) ty— h Ky-r^<GD (k+1) iKD 10 

— h K7't'-'<GDk/4^P)'y'— h K^-f/^GD (k+1) 
o:)^l^-^lte$-tir-5i:.t'btc, ^0 2/i5'{t-§-CLG 

— VYy-i^^GU (k + 1) h K^-r^-^GDk 
»*-[S]WEM$ii:^fci6}c. ]^m-§-R Lg "H i g 

7 r s B 1 *3 j;tJ«C L Att;:^>'< y 7 r c B 2 {iA^^< 
•>':7ri: LTifif^U s PAm;'3^<s/7T S B 2ioJ:t;? 
C L Affi:^^< -> 7 T C B 1 {iffi;'3>'< s/ 7 r i l^xmfPt 20 
5o r;}x{c#o-CAm;'3JSB^SPl •CL2{iA 

;'3S!S^^<!; LT^slL, Atll;'3ii&^s P 2 • CL 1 fiffi:'^ 

[0 10 7] h K7-l'-'<GDk4oJ;0^y-h K^-Y 
x<GD (k+1) CO^Jfzfe^lpJv-^ hWv'j^^^llffiSS 6 1 

D k (DMIfj^-yy h ui;^:^^^^5 e i Pnx-tim^^ 

Wi<Dy^)y:fyx2yzf¥/¥ i cDQiffi^fls PAi±5;':^< 
5/7r s B 2*3j:U5AI±S;^*^s P 2 LT^I-ait-^ 
^3ttJ^ix, y-hK7'i'/<GD (k+1) (DXmtiii^ 
S P 1 is j;t>'S P AfctJ;'?/^ 7 r S B 1 ^ifM^T-^rO^O 
^(7)7 y s/7°7o s/:/F/'F 1 (^Djffi-T-Jd^^tbTV > 

[0 10 81 '^tz. y— hK7-r^<GD (k+1) F^c^ 

n i?{f-§^{ic LAttJ;':^< .y :7r C B i *5j:r/Afctl 

L 2 *5 j;o?C L AttS;^^^ 2/ 7 r C B 2 ^ifr Lxy— h K 40 
7'</<GDkrt<^^o^y:}'m#i^{c:^$i^-C^/^So ^5' 
n-y^'ff-^A^P^Ii. y-h K7't'^<GDk -GD (k 
+ 1) fy<D^y V •y-yyr:' -yyff^CKtQ'T-tl^^^oi^-y 
^lHl!S<i:tCi?ns/i?m^CLG A^^^^^o ^^-h 

^NVUy^jf^sPG (i, m^^ti^^ o •y^m^ci.G <r> 

iLib±A'^ <o\c\s\m Lx'^m^comm yj y yy ^y-f 
i)-htiU<ny y yzTy p yy^tmm^&^^'y^. $ ^ 

U'^/U->7i'ia^5 6 2{C'bttl;'3$n. K7^'/<LS I 
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[0 10 9] y— H K^'l'^<GDkl^T*c^^n 5/>:r 
ft-§-CLG *ff-§-CKl. 2/^7 0 ->/7"F/F (i 

-1) (^D*S-7-}cA;^$tLS;^i?-Kx^yu^ff-^sPG 
Srft-^-Dl. :7y i/y^ni/^F/F (i-1) OQS 
^d='p5t±i;'3$n7 y y:7°7n y^¥/Y i <;5D»?-{CA 
;;'3$ix^>^^— h^^/u;^ff-^SPG ^{f-^D2. y^) y 
-fyn -yrfv/v i (DomFi-t^h^-h^fx.^:^^— V^^ 
/u;^m-§-SPG ^{t-§-D3, K7-Y^^GD (k+1) 
T'<^j5' n 2/ i^ft^C Lg ^fS#C K 2 . :7 y •^T'^ a 3/ 
-f¥/Y 1 <0DiS--F{cA;^$tv5;^^- h/</i-^ft-^S 
Pg ^ff-^D4. s/7°:7n.>^F/F l(7?Q*S-T-;4» 
h^ti^fvy') y-^yo -y^FXF 2(DL>ii^^iCA:f3^ 
ns:^^— h/^/u^^ft-f-S Pg 4r(t-§-D 5 ir-^So 
[o 1 1 ol _hfs#m-^w^^-Y 5 ^--i^-^i- 

hfiiaecTJi^f-^^So ft^CK2;iSCLAffi;^^<-y7 
rCBi • CB2^:frLTft^CKl iT'^^fcfelC, ^ 

K2lC^LX9^mT (T>0) fzi-fm^&t^o -T^iio 
ib. m^C K 2 {Ift-i-C K 1 iCjCt LTfl^fsl T tc+g Si" ^ 
f4ffiMfc»tilA/fctjOi:?^^5o fifeoT, ft-^D 1 -02 

Am^-c K 1 (DiLib±r- '0 {cmm lt^ ♦ m^^ti 

fc;em(^t#D 3 TbK s p Atti;'^^^ 7 r s B 2 • s B 
1 ^iftr^ ZticX^ t^-TM^mi: Lfdt-^D 4 i: LT 
y-hK7'f^<GD (k + 1) {c^^^ixSi:. ^yy 

t> Ji^5^m-^c K 2 icx-oxim-D 4^7 y^Lxm-^ 

D 5 =tlii:fi^i>o 

[0 111] r<^J;5{-i^ h^</u;^ft-§-SPG t 

^ D -y^m-^c Lg i ^y- h K^-r^^oMia^gt^ip] 
LTSv Mcie::^i^}^M^-itS r i: (c: J; 19 . ff-^-D 

5 ^lEU-'^'-r 5 >-i^Xtiitl-riZtt)'^X^. :zti^m 

ic^^ti^y— ^/■?y^;^^iJELv^^^ 5 >yxmt}^ 

^5 6 3A^h^'~hy<:^'7-(>'\cmt}^ix^(DX\ » 
o J; 0 l-I^B^^ v'^-/^ 1 i45^»if^<S:iew-t-J: ^ 'ter <i: 

19 y- h K7'l'^<l^gp<^v'7 H Uv';^^|ElSES5 

6 1 C75SiC(75ltAP^. :i'n-;/j?^t^CLG COi^itfL V 

- h h'y^ym(DmM^m^^tA'^x^^o 

[0112] ft-^D 4 i:it-§-D 5 t<r)?^l,at. m 

m^itm+n s e c i-i-ym :i-—^'-(DmmXh^. 

i^oT, ^ixh(Din-^izm^\^^x^^ixtdmmm^-^- 

mtlJB\^5 6 3/d;if^:^b-Cy- \^y<^y^>^(DV— 

U4 l^y<:^-y^ ^^(D^^v'—i^icK^lti-^mjEt LX 

mM>y 5 {zm\i ^ti^mzii. m^mm-i-oy^mizm 
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[0 113] si±(ms$.<D}^^i^^'-/i^nx y- h 
Ky-r/<s¥2rt-e;^^'- h^°7u>!.{t-§-s pg h k 

D y ^ff -§-0 Lg h K7'f ^<GDm*^?)y— h 

K7-</<GD 1 0:^|P]'^^$-frS'bO-C'foofc;5\ 11 
7 {^71^ J; 3 Pfffi-f-^y- h Kv^/<B¥ 2 rt-em 

/w9 I'bf^^A.^H^-eSjSo 

10 1 1 4] ZCOm^iX K7'f^^GDmC7><y- 
h K7'f'^<l¥2*^i|ijOAa5^*S^^S P 2 ^7"y 
IS 9 2±coiei^S::n-L-C. y- h K^-r^^GD liRiJfcifl 
mLfc=ii'bD-7 4icg§i^U y- hK7-f ^<GD1 
(oy-h K7'f^^2«g|5fflii<?5Am;':i«^CL 1. A;'3 
1 . *5j;t>'®!iiS-i^VDD l • VCC 1 • GN 
DlS:=ivhD-7 4{c^-rSo Sfc. SPAtt5;'3^< 
s/7rSBi • SB2*3j;T>*CLAfcB;'3-'<-y:7rCB 1 

• c B 2 ^-^n-^twSfB^-^^— 1 cornet itm(D-i!k 
mx-mi'^^^tifcisbic^ miit^Ri^G ^ "low" u 

[0 115] 3roJ:5{-. ^-^-roe^lfilA^WiS^-Cfc 

—7 4 oiag^^(--t-5 t A^^X'^ ^„ 

[0 116] *^lC^y— h K^'r^<<73^TCP--<0^ 
^.b. ^TCPOj^^v'a.— /H • 9 I'^^^t-o 

fo-5o rtg|5BS^*^A 1 -C-ffM^n^y— h K^-Y^^GD 

j (j = i, 2. -. m) (o^Atiiti^ix fimy^ 

/UiNd^e>>JC-5TCPSftl 0 1(73— B{C^{-tbttfcCu 
iE^l 0 2(7)9*J^/^— 0 3±(c:55ttS$-tirfC'l' 
l^-t-V-Y^^l 0 2 a - liC/Oyi 0 4--^1>C\^X 

^$n-5„ Cuififei0 2±lc{iy/u^j^-uv'^M 

0 5t)mfiz^tix\^^^. rcDi^tcy— h K^'i'^<GD 

j pT^OTCPg d j (j=l, 2, 

m) ^mf^^tl^o 

[0 117] TCP g d j <Dm^^<A^^^5^(Dm 

ma. ±^7^5 ail? 'b;'cffifli: $tb^T:«'7;^ 5 b 
±(::ix(tt>ttfc I TO (Indium Tin Oxide : 4 Vv^'J'-^ 

-rrmitm) ^^hts:^^^^ i o 6±ic, tc p g d j o 
c u ieis 1 0 2 (omti\m^mn htitzr <>^-v-h'it^ 

^-1 0 2 b- -;i^ACF (Anisotropic Conductive Film 

:^Mmwm 10 7-^-fi-LxmsM^tih^t 

[0 118] TCPg d j (DZf]) >'h&^3 • 

9 2 ^(DM^n. T C P g d i<DC ugfilS 1 0 2 COAt) 
miiCmiff IbtL/cT 10 2c- ■A'^^^>-'^' 

1 oa-'-icx-ox-^V'^hmms • 9 2±mmtmm. 

•'iUifecOACF 1 0 7- -^ffll^-5^<!:'bT'#5o 

[0119] mm.mm2] mm\<Dm7r^mmmmm. 
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ov ^Tui 9 /<cv ^ Lm 1 7 ^xmmtM. ^xt<o 

*fc. rr-Cfi^^ffliEKjagmir try- h K^^-/^!* 
10 [0 12 0] :*:||JiEcoff^^cDr^B^^v=^— 11-1 

2 1 9 jo iuqa 1 0 (CTj^-r, y- h 

K7-Y^<S^l 1 2(±> hP— 74;6^6>, h/-? 

/i-p^m-i-s Pg i)-m]\^xt}^n^^— v k^-c^^^a 

l±J;^i^s P 1 Sfc{±Affi;^*^^S P 2 \z.m^^X(Dm 
^^^T7°y ^hS^gs • 9 2_h-r-?|^5§LTl/^7t|lig 

'1'/<GD1' -002' GDm' /j-b^iO. ^tl 

h(Dwmm.^nm lt^ >- h d-^ 4yj^p>±iEAt±i;^ 

x^/u;^ff^sPG ^-hiST^— ^?fflIHI!^S*ffl^^-c^&'^y— 
K7'1'^<(±, _ht5iemo^Slc-^fc^T«J^$ttfcTC 
Pgdl' •gd2' g dm'^C|l^$^^T^^ 

[0121] Eiecofe^^v?^— /n 1 1 (i. h 
^^/u;^fS-^s Pg ^-y— h K^'f^^GD 1 ' ii^h^— h 
K7-r^<GDm' (?5:^rS]---, Sfc^'DyiS'it-i-CLG 
y— h K^'l'^^GDm' A^lby— h K7-^'/<GDl' (D 

- h/^yp^ft-i-s Pg (r)iiit)i^^'tf— h h'y-{y<GD 

y- h K7^^<GD 1 ' <757="-^ffl[HlSSoAffi;tii^D 
ATAl^lWlcy— h K7'1'^<GD1' roAttl;^Ji^S 
P 1 {c^gcLfctco-T:-fc^„ #y- h Ky-f ^^{iT'-i? 
ffllHl8S(OAai;'3iS&?-DATAl • DATA2{C*tL-Ct> 

mmm^tix\^^. ^<efc\ ^y:/h»gi i stirt/? 

X 0 ^^mm^^Mft^-r^fzib. = ^ h n-^ 4 <t y- h k 

^-Y^^GDm' (DAiiit}1Q^DATA2t(Dr^^. #y- 
h K7-r^«^Am;':*^DATA 2 1 2fe^oy- h K7 

-l'/<(75AI±5;'3iffiT-DATA 1 ioR,! Joit/y— h K7 
-</<GDl' (DXmtltQ'^FDATAl tXiatjiQ'T-SP 

[0 12 2] ■i.tz^ mi OOr^^^v'i— ;H 2 114, 

h/sVU-;^jt-^S Pg ^y— h K^-l'/^GDm' 75^ 
ey- h Vy'^y<GD 1 ' (D:ff[^^^ S/c^ n ■> i^ff-^- 
C Lg 4-y— H K^-Y^^GD 1 ' 7i>fjy— h \'y^^<G 
Dm' CO:^|6)'v^$-it'5t??fi5ctCfcl/^T, a^-hu— 7 
^- h/NVwxft-^s Pg <^t-titj!!g-f-^^~ h h'y^ 
50 '<Gni' c;3x— ^ffllIliE&(OAfch',/j*ig-/'-DATAUCg? 
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iS?-DATA2$rPi:y-h K7-r^<GDl' <^AtB;'3 

5 P 2 (-^^f LfcbiTJ-efoSo H 
X-^'ffl[HlSgCOAttJ;'ji'S^DATA 1 • DATA2lC*t 
L-C>b8i^^^tlTV^-5„ ^yvhSSl 2 2 

— h K^-f^^GD 1 * <75At±J;bl^^-DATA 1 irtDPel 

hh'y^y^GDm' <DA\iitfm-nATA2tAmt)t^ 10 

[0 12 3] ±E-^^- h K^-f/^m 1 2{c4o{t^ — 3 
<3C»y— hh'y-^y p y ^ El SrEll 1 tc^-f-, r 

■<y<{ZA\iitlim-DATA 1 (*/c(iAtB;^SSH^DAT 
A2) *^bA;'3$4xfcT="-^'^^«**AtU;'3ilS-i^DA 

TA2 i^tKiAiatli^DATAl) ii^^tiitlir^T' 
-^ffllHlBSSr^^ LfclH^T'fc "9 , Am;'3«^=-D AT A 
1 (c:DATAAtt5;'3^<-y7r DB i r\ ^fzAliitif'^'f- 
DATA2i,ZDATAAm:by<yyrDB27!)'^mi1-htl 20 
-CV>-5o DATAAlU;'3^<.y7rDB 1 •DB2tCfj:-< 
V-y^-^e • 7(75tt5;/3;5SA;^)$n. StRlt^R Lg <7?f^ 

[0 12 4] DATAAtli;'3^<2':7rDB 1 •DB2<7? 
*<*6t)^j:lH]Sg«J5g^llIl 2(C75^-r„ DATAAtB;^^^^ 
7rDB 1{±. y'^yyr l 3 l > NANOy— MS 
2, NORy— M3 3, pf^-V^^^vUVIOSFET 1 
3 4. i6i.XJ-n^^-y:^Jl'MOS¥ET\3 5i)^hf£^ 
A;':^<>7TlEl!gl 3 0 ^<y7r 1 4 1. NAND Ji? 
y— hl42. NORy— M4 3, p^-Y^^^vUMO 
SFET14 4. *5j;t/nf=--r>'^/H^OSFET 1 4 
5*»^;ic^l±i;^^<-;/7rlHlifSi 4 Oi:*^p>/^6o 

[0 12 5] xtiy<yyrm^izo\z.^h'^x^ y<yy 
r 1 3 1 (iA;'3i^;5^Afctj;'3«i^DATA i \cim.^ 

tU, tH^W^/iSNANDy- h 1 3 2(D—Jj<DAtli^ 
irNORy- h 1 3 3(7>-:fj(DAtim-tlCim.^tlX 
i^-5o NANoy- H 1 3 2cofiii;^(7)A;^*^^-{i-r^^< 

6 offi;^Sffi-f-(cg^i£$tfr31S^m-^/R Lg ^^A;^ 
NORy- M 3 3 (75fth:^OA;'3iffi^(i-^ 40 

^ 7 (omtim-izi^^tixmRm^-R lg *^a;^ 

So NANOy- h 1 3 2(75thJ;':)iS^(ip5^-\'>-;^/HVI 
OSFETl 3 4<Dy— NORy— h 1 
3 3(!D|±i;'5^lin^-V>'^->'l'MOSFET 1 3 5(D>tf 

[0 12 6] Sfc, p^ \'>-t»'HVIOS FET 1 3 4(7) 
KU'l'>'{±m2«-T-VCC 1 ib5V^{iffl?JtSi-7-VCC 2 
tC^Snr "H i g h'" l'-</l'(DmiiLVCCiZi!m^ 
KXisris n'f--V>'^->'i'MOS FET 1 3 5(Dy—y^ii 
mmmi-GND 1 #>6l ^(tVlijEiiSi-i^GND 2(C^i^$tl .50 
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T "Low" U"</W«{iZ:GND(C{i^$^xTl/^-5<, $ 
C>{C, p^-^V;^/UMOSFET 1 3 4CDy— :x{in5^ 

>:^-J\^MO SFET135(DKW ^'('gSi^^tLTfc 

2/f"[H]S§LAT 1 {dj^^nrv^So 
[0 12 71 aij'j^^s/yTlIIi^l 4 0{C*3V^T. ^<5'7 

r 1 4 1 oA;'j*^f±5feait7333?:^i^>':7 h uz^y.^^^ 

5 6 1 j/^mSSL AT 1 (r^^ix, J±i« 

^JiNANOy- h 1 4 2W-;fy(DA;'35S-f-iNORy 

— M 4 scD—lsffyxts^tkd^^fLxy^^^o na 

NOy— M 4 2 (DWj(DXti^^\t.-^ ly/^—^ 7 (75tti 

;biffi-i^{-i^$ttT3lW{t-§-R Lg ;6^A;^$tt. NOR 
y— M 4 3 (Dit!jj(DXt}fm-it^ l^y<—^ 6 <75|li;^7Jffi 
^Id^^nTSSiim-^/RLG /0SA;^$*t5o NAN 
Oy— M 4 2 (Ddit)ii^=F[-± p :/^-/HVIO S F E T 

1 4 4coy— NORy — h 1 4 som;'? 

»T-{in ^-V >-^/UMO S F E T 1 4 5 (Z)y— h {Cg^ 

[0 12 8] 4^c. pf^-ir^^-'/'UVlOSFET 1 4 40 
^flfflaSSSS^VCC IfoSVMifflaiSTFVCC 2 

(cgggg^nx "Hi gh" \^^;i^mtL-vcc\z.w^^ 

tlT*5l9, n^-\'^^vU-MOS FET 1 4 5(75y— X{± 
®fJi^^GND 1 fe5VMifflW^=-GND 2{c:1g|^$tL 
T "Low" W-^/WmffiGNDJcf^StlTl/^So $ 
e>(-> p5^^>'^>'UMOSFET 1 4 40y— ;^{in^ 
V^VUMO SFET145(75 KU-f ttT*5 
•9, -?r(7?^-^JtAttJ;'3Sg-1^DATA 1 {C^^ttTt^ 

[0 12 9] SSkfc, DATAAai::'7^<5':7TDB 2fi, 
^<.y7rl5 1. NANOy— M5 2. NORy— K 

153. p^^:/4'VUMOSFET 1 5 4, *Jj;t>*ng^ 
^^'^/WMOSFET 1 5 5 7!)^^?i5A;'3^<S'>'r[HlK 
1 5 0 i:, y<yyr l 6 l . NANOy— H 6 2, N 
ORy— M6 3, p5^-V>'^>/l'MOSFET 1 6 4, 
*5j;t>'n^-r^^'vH^OSFET 1 6 5?i^e>/^-5{i5;^;x< 
.>:7rlsISS 16 0 ti)^hf£h. 

[0 1 3 0] A;'3-'^s'yTlHlSSi 5 0^::4oV^T, /^2/:7 
T 1 5 i<DA;^ffi^^(±At±i;^*S^^DATA2{c^g!$ 

ai;'3C-7-(iNANDy- h 1 5 2<D—^(DX:h^^ 
tNORy- h 1 5 3<D—:)i(DKtS^t\d^^jtvr: 
l/>So NANOy— h 1 5 2<D{^(DAt!^'^\-t^>y< 

~^ 7 (Dii^ti^^^-t^m^^nxmrn^-R lg r^Ati^ 

tt. NORy- M 5 3<Diti70:>AM^^lt^ >y<—'^ 

■5, NANOy— M 5 2(D\;^if}^ff-\±p=^\>-^-Jl'M. 
OSFET 1 5 4c75y- Mctglf^$n. NORy— M 
5 3(7D!±i:/]iSg-7-(in5^-V>-t^/l-MOSFETl 5 5(Dy 

-v^zm^^nx\^^ho 

[0 13 1] p^-vvt^/i-MOSFETl 5 40 

K 1^1' >»±®!^Jgl-^^ V c c : 1 ,1b S V ^{iflMJIg^ V c C 2 
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{C^$ttT "Hi gh" W-</Wmf4VCC{C{m$ 

®ij^GND 1 fcSV ^(im^ffi-?■GND 2 {C^gg^^ 
T "Low" ^'^/KD®4GNDiC^¥:i^$tb■rv^5„ $ 
p^A'V4^/^MOSFET 1 5 4coy— ;^lin^ 
^s^^/UMO SFET155(7)Kl-'-r ^IZW^^HXio 

s/^ESgLAT i ^C^$tl.T^^5, 

[0 13 2] aj;'J^<2/:7rllI8Si 6 o^ci3^^•r, -'^.y:7 
T 1 6 1 cDA;^)iffiT-{i5feiEco25?*-l^v'7 h 
5 6 ICOftl^^oOy y^SSgLAT i {cW^^ti. iHtl 

y- M 6 3<D-:ff(DAt)m-ti^tm^tix\^^^o n 

AND</— h 1 6 2 (D^(DA:^iS^lt4 >y <—'^6(D 

ORy— h 1 6 3cofik;^<DA;'3iig^(±'i':x^^— 7 com 
;^«?-iC^$nTil»^lt-§-RLG 7!)^At)^ix?>, NA 
N D y— M 6 2 cotll;':)il5-?{l p ^-v V^vU-MO s f e 

T 1 64(Oy— HtC^^n. NORy— M 6 3(^a:J 
;'34Sg^(in5^i'>'^vWMOSFET 1 6 5(73^— 

[0133] ^fc. p^-^V^vUMOSFET 1 6 4(75 
K U--r VtlSMiig^ V C C 1 S l M±®a?Jffi^ V C C 2 
{-^^tVT "Hi gh" U^^U<Dmii.VCC\Cjm^ 
ttT*3'9. n^-V>-^/WMOSFET 1 6 5COy— Xfi 
flM»?-G N D 1 5 V ^(±ffl«T-G N D 2 tL 
T "Low" U^J\^(DmiiLGNDI,C^m^iXXl^^, $ 
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fjlC, pf^-^:^^/HW[OSFET 1 6 4(Z3y— ;5!.(in5^ 
-\r V^yUMO SFET1650KW >{C^$tl.T*5 
19. •?:<D^,'S;fiAm;'^^SS^DATA2{c^$^^TV^ 

•So 

[0 13 4] ±IE(^«^C0DATAAI±J;^/^y7rDB 
1 • DB2{C*JV^-C. ]^ff-§-RLG 7!)> "Low" 

DATAAtB:^^<->7TDB Ifi, Xti^<y 
^rHBSl 3 0C0p5^-v:^^vUMOSFET 1 3 4*3J; 
tJ^n ^-t ^-^VWMO SFET135<^V ^-f tt*^:)^;iSo 

ti'^^yyrM^l 4 OCOp^-V'V^^yHviOSFET 1 4 
4*3j;t/n^-W^/HyIOSFET 1 4 5 ^O^v ttt^^ 

-r -r V t — y t T'j: ^ i: i A;^/< ^7 r 

r D B 2 Jitti;']/ < 5/ 7 r i: bxftbf^-r S» iltRft^R L 
G "H i gh" \^^/\^(Dm^, ±Mt<Dmttj:'0 . DA 
TAAtU;'3^<y:7rDB i«ittS;^^<y7Ti: LTlWt 
L. DAT AAm:hy<yyrDB 2ttA:fjy<-yyr tl. 

xmi^^. 

20 [0135] WJlCOjltRft-^R Lg C^^l^-^/L-tcm- 
■5DATAAtti;'3/<5'>'rDB 1 • D B 2 <7)AttS;^^— 

K^v SPAtll;':^^-y:7r SB 1 • SB2*5j;tJ^CLA 
m;'3-'<s/>'rCB 1 • CB2(7)Affi;^^— Ktir'btc* 
2lC-$t4i)T^o 

[0 13 61 

[^2] 





•Low* 


i «h* 


S PAtfJ*'<'3r77 S B 1 




A^'< V 7 T 


SPAtfi^-'^ 1^-7x8 B 2 




tB:^'<!y y T 


C LAtf}/J''<'y 7 r C B 1 


\f}^< y V y 




CLAttJ*/<y 7t C B 2 






DATAAtf}/J/<y -^r D B 1 


Kil^<^'? r 


tB:^/<y 7 r 


DATAAtfl*'<y 7r D B 2 




A^'< V V T 



[0 13 7] ^2(ct;fi/\ ll9(Drfe^^v^^-/H I 1 rlftf^^-lir-S- =3V Kn— 9 4;i^6tti;'j$^L 

cOi^tcjiiltRft-^R Lg "h i g h" v-^/ut L. tz:^^— h^^Ji^Mt^S Pg h Ky'f'^<G Dm' 

T)ATAX\A-Jv<yyrDBl^Vdr/iy<-yyrtLX. Ti^e.^'- h K7l'^<G D 1 ' C75:^|^--ett5$-tt/tfg, ¥ 

S/cDAT AAI;l;i-;:)^<-y 7r DB 2 &A;'j^< v W <!: L 5(C - H K7'l'^<G D 1 ' (OK\^f]^S P 1 [ZKfrV^x. 
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[0 13 8] El 1 OCOfgs^^v'i— /H 2 l<Dm 

-^WiStRm-f-RLG "Low" U-^yUirU DAT 

AT A Atti;':?^ ^5/7x052 ^JrttS;':^ < 7 r ir LTibIt 

- h/-?yu;^m-§-S Pg h K^'T/^GD 1 ' 

- h K7-r^<GDm' (D:)j\^^mi^^^tii^s y— h K 

[0 13 9] ?^H%*v^i— /H 11-12 l<0V>TtlO 

Wr^\ch. x-^'iU-C7^-^'ffllHl8S{cA;'3$nfc;^^ 76? 

- h/<yp^{t-§-s Pg (i> Att;:^iffi-?-s P i fe^vMiA 
tU;^i^-i^ S P 2 tciiJili-^ * X-iJ' n ff-^C Lg <!: 

[0140] r oj; 9 tc, ll3!^co?f^^i 1 r-ie-^fcry 

ic, Vy^ji^Mt^-S Pg i'^K'&^ti^'^ S P 1 fc-S i't? 

vsiAtti;'35SH^s p 2{cA;'j$tv5*-eojggF^^^* fj % 

[0 14 1] ^o^, h/-?>'U';^{f-^s Pg t^o 

-f/^Sf 1 1 2(^rt^^SVNi^i^:^[^{C'(2^5„ ti^o 
h^^/^;^^f-§■s Pg ^IEU^^-i' 5 :/^T'7 

-h^<;^7-rMcti3;^^tv5'7?T\ tJ^^coiptc:?^* 30 

[0 14 21 ^hK. :^mwDmm.(Dy- v v^^^m 

1 12^fflV^-5i:. Ell SldT^i-i^/^H^^n^ri: 

^ 5 b<75^aia5:J>t-y- h Kv-i'>'<GD j ' i^mm^ti 
fcTCPgdj' (j=l. 2, m) m±^m^-t 
( I TOie^) TCP g d j ' t1^m^<^-/l- 

st^tm-r^sd^ (iToia^) i^^ttxv^So ^ 

i^lS^l 7 Hi. Pgrr^TCPOT'^^-y-Kiffi 40 

^^lsl±<^^^c:ffl^,^p>^^. ^gftffliB^i 7 2(iy- h K 

y-l'^<GDl' (DAtii;^iS-7-DATAl7!)-^?|#ai$tl 
JtT^^iJ'-y-KiS-T-iAttS^^jJS-^S P l;5^6^ltai$ 

Dm' (75Affi;^iSi^DATA2*^P>5l#aj$ttfcr^>;5' 
-y - K*S-7-tAai;^*^^^S P 2;5^ib5l#ffi$nfcT'? 

[0143] Z(Dm^. TC P g d j ' <Dmt)m<DT'> 
'/-y- hWl 0 2 b -irrKJ.^'^^^/uSicOggjtfflBa 
I 0 6 i:<Ofigij^i:|I10#{c, TC P g d j ' <DXtim<^ 50 
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T'^^'-y- KJ^^l 0 2 c-ir^^B^-^^/WSicTJg^ 
ffliS^i 7 1-17 2 ACF<7)!l?yE*^ffi 

'5a 

[0 144] rroj;9'^c1ll^i;i-5ri:{ca;i3 7'y>h 
a^l 1 3 - 1 2 2«r€lil&-r5^i:d5-e#. 

-7^•©/J^§y^L<o^5R^c^c^^x.■r<5^■— h K^-f^^s^i 1 2(d 
[0 14 5] faio, lagtci^^tlK^*':^^.— >'n 1 1 

y-h K^'('^<GD1' (Z)Att3;'3i>»DATA 1 

b§lttii$nfcTCPgd 1' (7?A;^l{Ii)T^i5'-y-K 
iS^-i. y- h K^-r^^GD 1 ' (DAai;^iS-? S P 1 
ib?l#l±J$tv^TCPgd 1" (r)KtmT^^~^)~Y 

m^h^. Tcpgdi' h<nmc^m&^-r^^')^y 
h»si 1 3, ■t^j:f^-hyu^iyyji-mm±<Dsmxm 

^fSfcO-CfcofCo I^C<Ell 0{01:TrtTg^^v^zi.— 
/H 2 Ifi. y— h Kv-r^<GDm' <?5Affl;'3iSS^DA 
TA2;5-eD^I#!±S$tL/cTCPg dm' (DAtjiMT';/^ 
-y-HWiry-h K^^^^GDm' (DAtB;^S^^S 
P2d^p5?l#m$n/cTCPg dm' (DAt)MTi^i$'~ 
V-m'f-tir. TCP g dm' t(Dr^iz^mi:^^ 

i3l,^■rt), -h!EA;^ftiJT^7^-y-K«^^|5ldr^. TC 
P g d j ' i:<OPBlt^^?r#1-S^t LTCDT;?/^;^ 

5 b ±(Dmmmsdm 1 7 2 xg^^ ltv Nfc„ 

[0146] Z.(DXo ^£^^^-ft- l.tzXMMT <>i$'—]) 

-y^m-m±(Dm^icio\,^x. mmtnzx?>^m<mm 

is^XJW^^^Tb'^r^mtti:^^ b /j^a^lcti. El 1 4 {c 
TT^Ho^^Y— V K7-f^<S¥l 1 3<lrfflV^T?^^v?^ 
— /H 2 5 SrSfigf S i: <£ 1/ \ l5lEl«?fe^^ v=^— 1 
2 5{C*3V ^ry—h Kv-r^^l^l l SW. 01 StCTrt 

j;9(cAai;'3i«^SP 1 i:Attl;':4S^DATAi t^m 

TA2t^i^$-a:fcy-h K7-r^<GD j" (j = 

1. 2. m) *^P>/i5„ y— h K^-T/^GD j " W 

■€-»fill(Otg^£^vlo^^T(iEll i twm.Xh^, 
[0 14 7] #y— h K^-r^^GD j " fiTCP g d 

j " [cmm^i\.fz'm^xAt>mT<y^-^j-v^=f-\zx 

o-Cgi^g^^nSo TCP g d j " FBl(j::/y VWiR 

1 2 6±(Die^(cj:oTm^$n5o ^LT, y— h K 

7'f'^^GD j" ^Ili^-rSTCPg d j" (DbhTCF 
gdm" (Col/NTIi. Ati:i;':iS-7-DATA2;i^P>5l#tB 
$;Jx5A;^ft'JTe7^'-y-Kiffi^ir. Attl;^»^SP2 
irh^\ ^ tU $ttSA;^lfiJT ^ i?- y - KS^^t ^TC P 
g d m" l.X-m^^'^XmWL-r^ J: 9 
[0 14 8] ^^'ho— 7 4(±y— h K7'('/<GD1" 

^VuxIb-^SPg »±y-h K^-f/^GDl" (OAtB:;':Jg 
■r-nATAlA^ibA;'3$ttTy— h K7-f/<GDm" (?5 
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TCP g d j " (Dintimr^^-v-m^icx-^xm 

iBM^y- h K^-f ^^GDm" ■diJi L. TC P g d 1 " 

[0 1 4 9 J m^. iiSTc p g d j " (Dmi^xm^ 

mffm^-^^f ^T® 1 6 *J J: tjqg 1 7 «rffl V ^TUiWi-S, 

EI 1 6 (i— ^S6*)7ie TCP (DWbt^^i^smx'h 5, t c 

PfiiP6^7^'yPA2 0 0 ^S*t<h LTf^$ti. 

0 i--^^*ffM-r^o TCP(7)f^mi#ic{i. 

a ^ 2/ h 2 0 1 • • • J; 19 (^ftiJ{0l^f$:5=- T'^^yg 

-rSfcfcOiJ^ft:^->^fflMPg|52 0 2=S:m^^. * 

[0 15 0] 12^2 0 305 ^W^=^'yy'mr^a^ 

2 0 2l^{C^i±S-r6g|5^^d5it£ig<i^^.y7°(c:^$nS^ 
V-:h-y-Ki^2 0 3a--T'fc'9. -O^-y-KiS 
^^2 0 3 a-^^fbK^fflUK-^ltffl^ttSgP^^-iei^^lHli^ 

t<Dim.i^m^'hth^T'yi^~v-h'mi-2 0 3 b~ 

2 0 3 e •••-C'fcS, ^Jx.(i**lljtew?l^^{c:ioV ^-C{i. T 
^^_y _ K^^2 0 3 c ••■ • 2 0 3 e •••(lA::':ftiJT'J' 
^-y-K*S&?lCtB^U T!?^-y-K«^^203b 

[0 15 1] T^?^ — y- K*S^-2 0 3 b •••~203 e 

T'¥#f!|5:^ y :/^-r y - 2 0 3a- 

Lfc^. TCP (T^mrFy^^ h^ffo fz.ii)<Dm^mm 

K2 0 3 f • T'fc^, ii^. /UA 2 0 0 

\z.i3i\^xmmim\my<y K2 o 3 f -dsigtte,nfcffi 

'tff^mi^'r:^ h^mr Ltcm. T C P ?r 1 0^0^ (9 Bit 
T C P(DimA'-mir^, 

[0152] ±m(r)mm^m:i. la 1 4<dtc p g d 

i-?>. Ml 7{cioV^T. *fe^±y''f/UA2 0 0{c:(4, A 
;'3filiJT'J'^-y- KJST-lctHSi-^T'^'^-y- 
2 0 3 c---;65ffM$^t-5 2ilc/j;6mi|!c(75-^{'. i^i^) 
MPlf(52 0 4^ff$/ijci-So '^c^i^ Wdiiiiii^L^^v^ 
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